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We claim: 

ig ^\^^"^ 1- ^ method! of parallel analysis of biological specimens, comprising; 
^^.^ obtaining a plurmty of donor specimens; 

placing each donor specimen in an assigned location in a recipient array; 
obtaining a plurality of copies of the recipient array in a manner that each copy contains a 
plurality of donor specimens that maintain their assigned locations; 
performing a biological analysis of each copy; and 

comparing the results of the biological analysis in corresponding assigned locations of 
different copies to determine bf there are correlations between the results of the biological analysis at 
each assigned location. 

2. The method of claim 1, wherein the donor specimen is obtained by boring an elongated 
Jf sample from die donor specimen, which is placed in the assigned location in the recipient array. 

=n i 3. The method of claim 1 , wherein the donor specimen is from a tumor. 

4, The method of cl^im 1 , wherein the donor specimen is from a population of cells. 
' I 5. The method of claim 3, wherein the donor specimen is from a hematological or 

ijl cytological preparation. 

6. The method of c laim 1 , wherein placing the donor specimen in an assigned location in 
i^li the recipient array comprises forming an elongated receptacle in a donor block, obtaining an elongated 

" donor specimen, and placing the elongated donor specimen in the elongated receptacle of the recipient 

block, and obtaining a plurality of copies comprising sectioning the array transverse to the elongated 
l^/l donor specimen. 

7. The method of claim 6, wherein the elongated donor specimen is placed in a receptacle 
having a cross-sectional size and shape complementary to a cross-sectional size and shape of the 
elongated donor specimen. 

8. The method of c laim 7, wherein forming the elongated receptacle comprises forming a 
cylindrical bore in the recipient block, and the donor specimen is obtained by boring a cylindrical 
tissue specimen from a donor block, wherein a diameter of the elongated receptacle is substantially the 
same as a diameter of the donor specimen. 

^ ^/J© 1^*^^ The method of claim 1, further comprising associating a clinical or laboratory 

characteristic, or both, with each assigned location in the recipient array. 

10. The method of claim 1 wherein performing the biological analyses comprises 
performing a different biological analysis on each copy. 

11. The method of ciau^ 10, wherein the different biological analyses are selected from the 
group consisting of at least an immimological analysis and a nucleic acid hybridization. 
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P O^V ^^^^^y^ \ method of claim 10, further comprising determining whether there are correlations 

between cliniAal or laboratory characteristics, associated with each assigned location, and the different 



biological analyses. 



13. The method of claim 1, wherein the biological sample is a tissue specimen or cellular 
preparation. 

P |P^(^^ method of cjaij^ 12, wherein the clinical and laboratory characteristics are 

^ determined apart from performing the different biological analysis of each copy of the array; and 

the cfaarfecteristics are one or more of patient age, tumor grade, tumor size, node status, and 
receptor status. \ 

15. The method of claim 1, wherein placing the specimen in an assigned location in the 
C I array comprises placing a sample in a corresponding position of multiple copies of an array. 

5?. ^ \a)C ft "'^^ ^ method of parallel analysis of identical arrays of tissue specimens, comprising: 

n I forming a dmor block comprising a biological specimen embedded in embedding medium; 

■2l obtaining a pmrality of elongated donor sample cores from the biological specimen; 

jjl boring receptacle cores from a recipient embedding medium to fonn an array of elongated 

i receptacles; 

^ placing the donot sample cores in the elongated receptacles at assigned locations in the array; 

ul sectioning the recipient embedding medium transverse to the elongated receptacles to obtain a 

Z I cross-section of the donor jsample cores in the array, while maintaining the assigned locations in the 

Y2% array in consecutive cross-pections; 

=== ^ performing a different biological analysis of each cross-section; and 

comparing a resuitlof each biological analysis in corresponding assigned locations of different 
sections to determine if there are correlations between the results of the different biological analyses at 
each assigned location. 

17. The method of claim 16, further comprising comparing the results of the different 
biological analyses at each assigned location to clinical information about the biological specimen at the 
assigned location. 

18. The method of claim 17, wherein the biological specimen is a tissue specimen from a 

tumor. 

19. The method of claiTn^l7, wherein the biological analyses are selected from the group 
consisting of a histologic analysis, an immunologic analysis, and a nucleic acid hybridization analysis. 

20. The method of claim 17, wherein the results of the different biological aaaalyses are 
compared to clinical information obtained about a subject from whom the biological specimen was 
obtained. 
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21. The method of c laim 16, further comprising aligning a thi-n tissue section above the 
donor block to identify an area of interest from which the donor sample core is taken. 

22. The method of ciaim^l6, wherein the elongated donor sample core is a substantially 
cylindrical core that has a diameter that is less than about 1 mm. 

h 23. A c^oss-seciion of the donor sample cores obtained by the method of claim 14. 

'2^^ The method of claim 1 , further comprising using a nucleic acid microarray to identify a 

bioroarker to be used in a biological analysis on the recipient array. 
^ cxt> IFV^^^"^ ^* method of cl aim 24, wherein the nucleic acid array is a cDNA or oligonucleotide 

-"^croarraj^ 

'^^p^^f^ The method of claim wherein the biomarker is selected by a high throughput 
immimological or genetic analysis. 

*>^2^ The mediod of claim ^^4C^wherein the biomarker comprises a marker for gene 
expression. 

The method of claim^S^wherein the biomarker comprises a structural or numerical 
alteration of a chromosome, chromosomal region, gene, gene fragment or locus, or a gene function 
alteration. 

The method of claim 1, wherein comparing the results comprises determining if there is 
\ an alteration of a gene by examining a marker for protein expression or other gene alteration. 

The method of claim ^^^sC wherein the alteration of protein expression is determined by 
J an immunologic analysis. 

I 3^/^ The method of claim ^^9^ wherein the alteration is an overexpression of vimentin in 

renal cell carcinoma, or an overexpression of IGFBP2 in human prostate cancer, or an overexpression 
of PDGFB in breast, lung, colon, testicular, endometrial or bladder cancer. 

^^^^f^A method of analyzing genetic changes or gene expression in a tissue specimen, 
comprising: 

screening multiple genes in a biological specimen, with a nucleic acid array that detects which 
genes are abnormally expressed in the biological specimen; and 

screening multiple biological specimens in a biological specimen array, with a nucleic acid 
probe to detect which genes are abnormally expressed in the biological specimens; 

wherein the result of screening multiple genes is used to select the nucleic acid probe to screen 
the multiple biological specimens, or wherein the result of screening mtiltiple tissue specimens is used 
to select the array that detects which genes are abnormally expressed. 

fhJYySi^, The method of cIaim^2f,^Jherein screening multiple genes comprises performing a high 
throughput genomic technique. 
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method of claim wherein die high throughput genomic technique is selected 



from the group of cDNA or genomic DNA sequencing, protein sequencing, RDA, differential display, 
subtractive hybridization, SAGE, hybridization based sequencing, and cDNA and oligonucleotide 
arrays. n | 

Ojl^^^$i1^ The method of c laim ^^^7 wherein screening multiple genes to determine which genes 
are abnormally expressed comprises seeching databases and other biomedical sources of information. 

The method of c laim ^2; wherein screening the multiple genes comprises using a cDNA 
array to determine which genes are abnormally expressed. 

The method of claim wherein screening the multiple genes comprises providing a 
DNA array which is assayed for a gene amplification, deletion, mutation, polymorphism, methylation 
change or other alteration of gene structure or function, or a genetic or molecular marker that reflects 
this change. 

^^t?^ The method of cl aim wherein the DNA array is a microarray that contains target 
loci that undergo differential expression in cancer. 

^y^3(^ The method of chiim^^^wLerein screening multiple genes obtained from a single 
biological specimen comprises hybridizing nucleic acid molecules associated with a cell with the DNA 
array that contains target loci that undergo differential expression, and determining which target loci 
indicate differential expression of a gene mthe cell. 

The method of clairn ^^.^urther comprising selecting a target locus that undergoes 
differential expression, providing a probe that includes or is complementary to at least a ponion of the 
target locus, and using the probe to screen the multiple biological specimens. 

P^J^^ The method of claim p^Twherein the biological specimen is a tissue specimen. 
iJ^^, The method of claim,^?/wherein the tissue specimen is a timior specimen. 
Jq^ |(\ 43. The methqjl of claim 1, wherein the results of the different biological analyses are used 

a. evaluate a rdagent for disease diagnosis or treatment; 

b. identify a prognostic marker for a disease; 

c. prioritize targets for drug development; 

d. assess or selectttherapy for a disease type; or 

e. find a biochemiqal target for medical therapy. 
^® method of claim ^ fOh^T^in evaluating a reagent for disease diagnosis or 

treatment comprises evaluating a reagent selected from the group of antibodies, genetic probes, and 
antisense molecules. 
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\ ^J^^ The method of claim wherein evaluating a reagent for disease diagnosis or 
treatment comprises evaluating a reagent selected from the group of biological inhibitors, biological 
enhancers, or other biological modulators, 

^\DJ^' method of claim ^fQh&icm identifymg a prognostic marker for cancer comprises 

selecting a marker associated with a poor clinical outcome. 

/^^^^ The method of claim^^'^v^rein selecting therapy for the subject comprises selecting 
an antineoplastic therapy that is associat^^with a particular biological analysis outcome. 

Jlp^ The method of clarn^^ wherein the particular biological analysis outcome is an 
oncogene amplification, deletion, translocation, mutation or other genetic rearrangement which is 
correlated with a clinical response to a particular therapy. 

The method of claim 1 , wherein the donor specimens are specimens from one or more 

Tumors. 

^kA't) y^® method of cljaim^49, wherein the donor specimens are specimens from one or more 

^ tumors selected ^0111 the group of breast, prostate and bladder cancer. 

The method of claim^i9;^herein the donor specimens are specimens from a plurality 
of tumors all of the same organ or histol^^c type. 

ct^y ^f^. The method of clajm^^ wherein the donor specimens are specimens from a plurality 
of tumors from different organs or tissue types. 

A method of constructing a specimen array, comprising: 
pro^i<Jmg cellular specimens in a matrix, with the specimens positioned at predetermined 
known positions, s"**^ that when multiple copies of the matrix are provided, a two dimensional array of 
specimens is presented OBsCach copy, with each specimen at a predetermined position in the matrix, 
and wherein each matrix has a^tbiird dimension so that when sequential copies of the matrix are 
provided, the specimens maintain a predetermined relationship in the array; and 

exposing sequential copies of the mafeK^o an agent which interacts with the specimens of the 
array, to identify those specimens which^Jjare a commims^ological property. 

p^ToR method of clahn ^g^T wherein the specimens are provided in an elongated form, and 
multiple copies of the matrix are made by cutting sections from a three dimensional array into 
predetermined sections, such that as sequential sections of the matrix are cut, the specimens maintain 




the predetermined relationship. <^Q^ 
^ The method of claim ^afwhere 



wherein the common biological property is a morphologic or 

molecular characteristic. 



siecmar cnaractensnc. ^ 
The method of claim 53^ w 



The method of c laim g gTwherein the common biological property is a presence or 
absence, or altered level of expression, of a gene or protein, alteration of copy number, structure or 
function of a gene, genetic locus, chromosomal region or chromosome. 
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^^tT The method of cl aim wherein the conmon biological property is a specific reaction 
with an antibody specific for a specimen of interest. 

The method of claim 53^^^^^ein the common biological property is correlated with an 



other characteristic of the specimens. 

^$^9^ The method of claim SSfwherein the other characteristic of the specimens includes 
clinical information about a subject fronuwhom each specimen was taken. 




^^y^. The method of ciaini^^Cwfaerein the clinical information includes one or more of 
clinical course, treatment response, histological type or grade, tumor stage, age and sex of the subject 
from whom each specimen was taken. ^ 

^O^^i^ The method of clainL^^? wherein the celMar specimen is a tissue specimen. 
^ ^ Jf^, The method of claim^^S^^herein the cellular specimen is a cellular suspension. 
^J)/^^' The method of claim therein the specimen is a liquid cellular specimen that has 
been converted into a solid cellular specimen. 
^JPj^- The array of claim ^ 

Theairay of claim^^^^f^^j/^ 

The method of claim-^S^furtfaer comprising exposing a gene array to a candidate 
specimen, and selecting a candidate probe for^tfae specimen array. 

^ ^Jy^' The method of c laim wherein the common biological property is her-2 status, and 
the method further comprises selecting a thw^apy based on her-2 status. 

(^^j^ST The method of claim^^sC^herein the specimens comprise a tissue from a model or 
transgenic organism, ^^J^ 

The method of claim68; wherein the specimens comprise tissue from the model or 
transgenic organism at different stages o^dej^elopment. 

(o^^if The method of claim pff, wherein the specimens comprise animal, yeast or bacterial 

O^yC- The method of claim TOfwherein the cells are in a liquid suspension which is applied to 
a surface of a support. 

^\ 7^ The method of cl^icL^d^ wherein the liquid suspension is from a body fluid, 
^"^(p^^ The method of claimi^^herein the body fluid is selected from the group of a needle 
aspiration, a cytology specimen, urine, and ascitic fluid. 

The method of claim "JOC^^^erein the cells comprise a sample of a liquid malignancy. 
^Jl^[j^ The method of ci^gi^^^^herein the liquid malignancy comprises a hematological 
malignancy,^ 



The method of claim.70; wherein the cells are from one or more cell lines. 



A^4END£p-SHEET 



• • • • 

• • » 
« • 



.•.wX'.'.-».'>.v.sv:w.-X-.-.-. 

• • • • 

• • • • 
• • • 

• • • 

• • • 

• • • • • • 



• 



• • • 



• • • • 

• • • • 

• • • • 

• • • • • • 

• • • • 



-55- 



The method of claim ^^S^^herein the specimens comprise specimens from one or more 
tmnors at different stages of progression^^ 

The method of claim^^JTCwherein the one or more tumors are prostate cancer tmnors. 

79. A method of screening for cencer in a specimen, comprising determining whether 
platelet derived growth factor beta (PDGFB)^ FGFR2, MYBL2,pr IGFBP2 is expressed, 
overexpressed^or amplified in the specimen. 

80. A method of screening for cancfer in a specimen, comprising determioing: 

whether PDGFB is overexpressed or airrolified in the spechnen, wherein the cancer is selected 
from the group of limg, bladder and endometrial cancer; 

whether FGFR2 is amplified in the specinai^iiy -wberein the cancer is breast cancer; 



therein the cancer is hormone refractory 



whether IGFBP2 is expressed in the speci 
prostate cancer; 

whether MYBL2 is amplified and expressetJ^^lfreast cancer; and 
whether MYC, AR and cyciin-Dl are amplified to prostate cancer. 

81, The method of claim 80, wherein the method comprises determining whether PDGFB is 
overexpressed or amplified in the specimen, wherein the ciincer is selected from the group of limg, 
bladder and endometrial cancer. 

82, The method of clagn 80, wherein the method\comprises determining whether FGFR2 is 
amplified in the specimen, wherein the cancer is breast cance\ 

83, The method of claim 80. comprising determiml^g whether IGFBP2 is expressed ia the 
specimen, wherein the cancer is hormone refractory prostate caiicer. 

84, The method of claim 80, comprising determining whether MYBL2 is amplified and 
expressed in breast cancer. 

85, The method of claim 80, comprising determining vl^hether MYC, AR and cyclin-Pl are 
amplified in prostate cancer. 
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